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(57) Abstract 

A hydraulic pump comprising a mantle as pump body, a drive (1) shaft directed into the pump, a cylinder block (2) arranged around 
the shaft and rotated by said shaft, for instance by means of a longitudinal groove assembly (14), when the cylinder block is movable 
lengthways on said shaft. The length of the moment-transmitting groove assembly (14) placed between shaft (1) and cylinder block (2) is 
restricted axially so that the moment-transmitting capacity of the assembly can be released in shifting the cylinder block (2) axially till the 
cylinder block groove assembly becomes disengaged from shaft (1) groove assembly (14). 
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HYDRAULIC PUMP 

The invention relates to a hydraulic deplacement pump, where a 
cylinder block producing hydraulic flow and hydraulic pressure is 
rotated against the valve plate by a drive shaft. The length of 
piston strokes is adjusted by means of an oblique plate in the 
pump. 

In known pumps the deplacement is adjusted by tilting the oblique 
plate. The deplacement is zero with the plate at 0° angle, i.e. 
exactly upright. When the pump rotates without load with the 
oblique plate perpendicular, the rotation power taken by the 
pump/motor may amount to 4-8% of the maximum deplacement. 
Therefore, it can be assumed that the rotation of the pump in 
itself will decrease the unit efficiency by 4 - 8 %. 

There is friction, even by idling, among the mobile parts in the 
pump and furthermore, due to lubrication, the cylinder block 
rotates partly in the oil. Mobile parts are the slide paws of the 
pistons gliding on the oblique plate surface, likewise the 
cylinder block rotating against the valve plate. These 
circumstances mean power consumption even by idling. 

By means of a hydraulic pump according to this invention the loss 
of power caused during idling can be decisively lessened and the r 
invention is characterized in what is presented in the patent 
claims. 

The advantage of this invention is that the rotation of the 
hydraulic block can be stopped by means of a special coupling 
construction, when no deplacement required from the pump. When 
deplacement required, the pump is put into rotating by means of 
the same coupling. The coupling can be built on the pump shaft, 
its actuators and on and off functions can be made to work 
automatically. In order to facilitate engagement, a synchronous 
ring can be used in order to facilitate the engagement of the 
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toothed coupling. 

In the following the invention is disclosed with reference to the 
attached drawing, where 

Fig. 1 is a cross-section of the hydraulic pump. 
Fig. 2 is one embodiment of the coupling. 
Fig. 3 is another embodiment of the coupling. 

Figure 1 shows a hydraulic pump comprising, a mantle 15 as pump 
body, a drive shaft 1, a cylinder block 2 arranged around the 
shaft and rotated by said shaft by means of a longitudinal groove 
assembly 14, when the cylinder block is movable lengthways on 
said shaft, a not rotating valve plate 5 to convey oil to and 
from cylinder block 2, a not rotating obligue plate 3 that can 
be inclined for deplacement, pistons 4 moving in regard to the 
cylinder block cylinders and slide paws 6 in the piston ends 
sliding on the oblique plate surface. There is between shaft 1 
and the cylinder block a moment-transmitting groove assembly 14. 
On the shaft surface there are longitudinal bulging strips and 
corresponding bulging strips on the surface of the cylinder block 
inner cylinder. The grooves run between the strips. The length 
of the longitudinal groove assembly is restricted so that the 
moment-transmitting capacity of the assembly can be released in 
shifting the cylinder group axially till the cylinder group 
groove assembly is disengaged from the shaft groove assembly 14. 
So the groove contact ceases to exist when the cylinder block is 
shifted to the left (fig. 1,2,3) as much as needed. The cylinder 
group is then disengaged and does not rotate along with its 
shaft. 

It can be the question of such a situation when no deplacement 
needed. Disengagement can be done, for instance, mechanically as 
per figures 1 and 2 in adding to the oblique plate adjuster rod 
16 a protruding part 8, which begins to move cylinder block 2 to 
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the left on hitting protruding part 13 in cylinder block 2. When 
oblique plate 3 is adjusted by means of rod 16 in shifting it to 
0° angle or over it, the cylinder block 2 has travelled on shaft 

1 so much that it has become is released from the groove 
assembly. In this manner an idling state with hardly any loss 
is achieved. Rod 16 is moved hydraulically by means of pressure 
P2 in association with pressure PO that moves rod 12. The 
pressures are controlled by means of a servo-valve known as such, 
whereat the oblique plate can be accurately held in any 
intermediate position. In addition, on the mantle outside there 
is a box for control valves. 

Figure 2 is an enlarged representation of the groove assembly, 
showing that for disengagement the cylinder block must move a 
distance x to the left. For re-engagement the assembly has a 
synchronous ring 9, known as such, including spring 9. At first, 
the synchronous ring 9 that rotates along with shaft 1 touches 
the counter-face of the cylinder block, equalizes the speeds of 
rotation, whereupon the cylinder block can move to the right, 
engagement can take place and, finally, the position as per 
figure 2 is reached, where the synchronous ring is pressed 
against its spring and the groove assembly fully engaged. Spring 
11 provides that cylinder block 2 starts to move from its free 
position to the right in order to become engaged when the 
coupling open-holding-power is released. 

Figure 3 shows how the cylinder block 2 motion to the left to the 
coupling free position is realised by means of hydraulic pressure 
in conveying pressure groove assembly 14. The annular groove 
assembly is furnished with packings and formed as a cylinder that 
due to pressure conveyed into it expands moving cylinder block 

2 to the left. After travel x the engagement is off. When the 
oblique plate has reached or slightly exceeded position 0 C , 
pressure is conveyed to the groove assembly, when disengagement 
is wanted to take place. 
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By means of the invention disengagement of the cylinder block 

takes place automatically as a result of the oblique plate 

control. It is possible to fit small-sized toothed couplinges 

into the space available. Targets of use are several motor 
vehicle applications, where continuous deplacement is not 
required . 
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PATENT CLAIMS 

1. A hydraulic pump comprising a mantle as pump body, a drive 
shaft (1) directed into the pump, a cylinder block (2) arranged 
around shaft (1) and rotated by said shaft, for instance by means 
of a longitudinal groove assembly (14), when the cylinder block 
is movable lengthways on the said shaft, a not rotating valve 
plate (5) to convey oil to and from cylinder block (2) and a not 
rotating oblique plate (3) that can be inclined for deplacement, 
pistons (4) including slide paws (6) in the piston ends sliding 
on the oblique plate surface, characteri zed in that 
the length of the moment-transmitting groove assembly (14) placed 
between shaft (1) and cylinder block (2) is restricted axially 
so that the moment-transmitting capacity of the assembly can be 
released in moving cylinder block (2) axially till the cylinder 
block groove assembly is disengaged from shaft (1) groove 
assembly (14). 

A hydraulic pump according to patent claim 1 characte- 
rized in that, for shifting the cylinder block to free 
position, an element (8) is added to the oblique plate (3) 
adjuster to push the cylinder block lengthways as much as needed, 
while the adjuster moving. 

3. A hydraulic pimp according to patent claim lcharacte- 
r i z e d in that, for shifting the cylinder block to free 
position, the hydraulic pump has a pressure oil channel to convey 
oil to the groove assembly, formed as cylinder space between 
shaft (1) and the cylinder block which is expanded by oil 
entering it, thus moving the cylinder block lengthways as much 
as needed. 

4. A hydraulic pump according to any of the above patent claims 
1-3 characterized in that, for reversing the 
cylinder block to on-position, a spring (11) is connected to the 



WO 99/15790 



PCT/FI98/00743 



6 

cylinder block in order to push the cylinder block against valve 
plate (5). 

5- A hydraulic pump according to any of the above patent claims 
1-4 characterized in that, for securing engagement, 
there is in association with the groove assembly a synchronous 
ring (9) and a spring (10) to shift the ring on the shaft (1). 

6. A hydraulic pump according to any of the above patent claims 
1-5 characterized in that the engagement arranged 
by the groove assembly is released when the oblique plate (3) 
reaches the 0° angle or when the oblique plate has exceeded the 
0° angle. 
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